A Gram-stain-negative, aerobic, motile with a single polar flagellum, non-spore-forming and rodshaped bacterial strain named T33
The genus Massilia was first proposed with the type species Massilia timonae, for a strain isolated from the blood of an immunocompromised patient with cerebellar lesions (La Scola et al., 1998) . Since then, other strains representing species of the genus Massilia have been isolated from air (Weon et al., 2008 (Weon et al., , 2009 (Weon et al., , 2010 Orthov a et al. 2015) , blood (K€ ampfer et al., 2011, 2012) , ice (Shen et al., 2013 (Shen et al., , 2015 , water (Gallego et al., 2006) and soil samples (Zhang et al., 2006; Zul et al., 2008; Wang et al., 2012; Du et al., 2012; Kong et al., 2013; Luo et al., 2013; Kim, 2014; Rodríguez-Díaz et al., 2014; Singh et al., 2015; Feng et al., 2016; EmbarcaderoJim enez et al., 2016) . Species of the genus Massilia show typical characteristics; they are aerobic, Gram-stain-negative, motile, non-spore-forming and rod-shaped cells. Summed feature 3 (comprising C 16 : 1 !7c and/or iso-C 15 : 0 2-OH) and C 16 : 0 are the major fatty acids, Q-8 is the predominant isoprenoid quinone, and the DNA G+C content is in the range of 62.2-68.9 mol%. Phosphatidylglycerol, phosphatidylethanolamine and diphosphatidylglycerol are the major polar lipids.
In the present study, we attempted to isolate microorganisms from forest soil at Kyonggi University, located in Suwon region, South Korea. Moreover, a novel species was characterized by a polyphasic taxonomic approach, including phylogenetic analysis based on 16S rRNA gene sequences and chemotaxonomic and physiological properties. Soil samples were collected and dried at room temperature. Pebbles and plant debris were removed by sieving the samples through a 2 mm mesh sieve. In this study, a modified culture method using transwell plates (Corning) (Van Pham & Kim, 2012) was utilized with following steps: Approximately 3 g of soil was added into each transwell plate, 3 ml of R2A medium (MB-R2230, MB Cell: proteose peptone, 0.5 g; yeast extract, 0.5 g; acid digest of casein, 0.5 g; glucose, 0.5 g; soluble starch, 0.5 g; dipotassium phosphate, 0.3 g; magnesium sulphate, 0.024 g; and sodium pyruvate, 0.3 g). The pH was adjusted to 7.2±0.2 and 100 µl of a soil suspension (1 g of soil in 9 ml of distilled water, thoroughly stirred and settled) was added to each transwell insert. The transwell plate was incubated in a shaking incubator at 120 rpm and 28 C for 2 weeks. The culture was serially diluted on an R2A agar plate and incubated for 1 week at 28 C. We reviewed 16S rRNA gene sequences from 12 isolates and identified one isolate that had <99 % sequence identity with valid reference sequences and thus possibly represented a novel species. The novel strain T33 T was then cultured routinely on R2A agar at 28 C and maintained as glycerol suspensions (20 %, w/v) at À70 C.
The NCBI GenBank accession number of the 16S rRNA gene sequence of type strain T33 T is KU296190.
Two supplementary figures are available with the online Supplementary Material.
After 48-h incubation at 32 C, the cell morphology of T33 T was examined by light microscopy (BX50 microscope; Olympus). Motility was assessed in R2A medium containing 0.4 % agar for 5 days. Gram staining, catalase and oxidase activities, and hydrolysis of casein, Tween 80, gelatin, DNA and starch were determined by using the methods of Smibert & Krieg (1994) . Growth of T33 T was observed on different media, including R2A (MB Cell), Luria-Bertani agar (CM 0996; Oxoid), tryptic soya agar (CM0129, Oxoid), and MacConkey agar (CM0813, Oxoid), at 32 C for 5 days. The requirement for NaCl [0-7 % (w/v)] was determined as described by Xu et al. (2005) . A growth test was performed at different temperatures (5, 10, 20, 25, 28, 32 and 37 C) and a pH range of 4.0-12.0 (at intervals of 1 pH unit) in R2A broth buffered with citrate/sodium citrate (pH 4.0-5.0), NaOH/KH 2 PO 4 (pH6.0-8.0), Na 2 CO 3 /NaHCO 3 (pH 9.0-10.0) (Feng & Zhu, 2016) or 1 M NaOH (pH 10.0-12.0). Anaerobic growth was tested by cultivation on R2A agar at 32 C for 5 days in a BBL (Becton Dickinson) anaerobic jar with a Gas Pak TM EZ Gas Generating Container (Becton Dickinson). ID32GN, API20NE and APIZYM strips (BioM erieux) were used to compare phenotypic characteristics between the strains and species of the genus Massilia. Results were recorded after 5 h of incubation at 37 C for the API ZYM strips and the other API strips were examined after 5 days at 28 C. All experiments were performed in triplicate.
Genomic DNA was extracted using the protocol of Hoffman & Winston (1987) from cells grown on R2A agar for 2 days at 32 C. Purity was assessed using a NanoDrop spectrophotometer (2000c, Thermo Scientific). The nearly full-length 16S rRNA gene was amplified using primers 27F (5¢-AGA GTT TGA TCM TGG CTC AG-3¢) and 1492R (5¢-TAC GGY TAC CTT GTT ACG ACT T-3¢) (Lane, 1991) . The 16S rRNA gene sequence similarity of T33
T was searched using the EzTaxon-e server (http://www.ezbiocloud.net/eztaxon) (Kim et al., 2012) and BLAST in NCBI. The sequence was then aligned with those of related species, and phylogenetic trees were reconstructed using the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) , 
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Massilia albidiflava and maximum-likelihood methods (Felsenstein, 1981) , using MEGA 6.06 software (Tamura et al., 2013) . The bootstrap values were set as 1000 replicates, and evolutionary distances were calculated using Kimura's two-parameter model (Kimura, 1980) .
For chemotaxonomic analysis, T33
T and the eight reference strains were cultured on R2A agar at 32 C for 48 h. The fatty acid methyl esters were saponified, methylated and extracted by GC (model 6890, Hewlett Packard) according to the instructions of the Sherlock Microbial Identification System (TSBA6, Version 6.0; MIDI) (Sasser, 1990) . Respiratory quinones were extracted using a mixture solvent of chloroform-methanol (2 : 1, v/v), evaporated in a vacuum, and re-extracted with n-hexane-water (1 : 1, v/v). Then, the crude quinone extract in n-hexane was purified and concentrated using Sep-Pak Vac silica cartridges (Waters). Finally, ubiquinone was analysed by using HPLC MD-2015 UV detector (JASCO), according to the method of Hiraishi et al. (1998) . Polar lipids were analysed under the same experimental conditions by two-dimensional TLC, as 
Esterase lipase (C8) previously described by Minnikin et al. (1979) . The following reagents were used for detection of total lipids, free aminolipids, phospholipids and glycolipids; 5 % molybd ophosphoric acid (110 C at 15 min), 0.2 % ninhydrin (110 C, 15 min), molybdenum blue and a-naphthol reagent, respectively. For determination of DNA G+C content, chromosomal DNA was first treated with nuclease P1 and alkaline phosphatase for enzymic degradation into nucleosides. The mixture of nucleosides obtained was separated by reverse-phase HPLC, according to the procedures of Mesbah et al. (1989) . DNA-DNA hybridization was performed fluorometrically, according to the method described by Ezaki et al. (1989) , using photobiotin-labelled DNA probes and micro-dilution wells. Salmon sperm was used as the negative control for the DNA-DNA hybridization assay. Hybridization was performed using five replications for each strain; the highest and lowest values were excluded, and the mean of the remaining three values was quoted as the final DNA-DNA relatedness value. T (97.0 %). Clustering of T33 T with these eight strains was supported by the phylogenetic analysis based on the neighbour-joining phylogenetic tree (Fig. 1) , which compared corresponding branch recoveries with the maximum-likelihood and maximum-parsimony phylogenetic trees.
Strain T33
T grows well on R2A, but it does not grow on Luria-Bertani agar (CM 0996; Oxoid), MacConkey agar (CM 0813; Oxoid), or tryptic soy agar (CM 0129; Oxoid). The isolated strain T33
T is aerobic, Gram-stain-negative, rod-shaped (0.9~1.5Â2.0~2.5 µm), motile by means of single polar flagellum (Fig. S1 , available in the online Supplementary Material). The strain grew aerobically at a temperature range of 10-37 C, with optimal growth occurring at 32-37 C. Growth occurred across a wide pH range of 5.0-9.0, with optimal pH at 6.0-7.0. The addition of NaCl was not required for the growth of strain T33 T , but it was able to grow slowly in the presence of 1 % (w/v) NaCl. Results of differential phenotypic, physiological, and biochemical characterization of the T33 T and other type strains of the genus Massilia are shown in Table 1 .
The major fatty acid profile of T33 T comprised (above 1 %): Summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c; 50.6 %), C 16 : 0 (23.1 %), Summed feature 8 (C 18 : 1 !6c and/ or C 18 : 1 !7c; 11.8 %), C 14 : 0 (5.1 %), C 12 : 0 (2.8 %), C 10 : 0 3-OH (2.4 %), and C 17 : 0 cyclo (2.3 %). The quantities of the fatty acids in T33
T and the eight reference species are compared in Table 2 . The predominant isoprenoid quinone of strain T33
T is Q-8, a ubiquinone. The major polar lipids are diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine, identical to those in the type strains of species of the genus Massilia. In addition, T33
T also had a small amount of an unidentified phospholipid, an unidentified aminophospholipid and an unidentified polar lipid (Fig. S2) . The DNA G+C content of T33 T was found to be 69.4 mol%. A slightly higher DNA G+C (Wayne et al., 1987) , indicating that strain T33
T represents a distinct novel species.
Based on the genotypic and phenotypic data presented in this study, T33
T represents a novel species of the genus Massilia, for which the name Massilia pinisoli sp. nov. is proposed.
Description of Massilia pinisoli sp. nov.
Massilia pinisoli (pi.ni.so¢li. L. n. pinus pine; L. n. solum soil; N.L. gen. n. pinisoli of pine soil).
Cells are aerobic, Gram-stain-negative, motile with a single polar flagellum, non-spore-forming and rod-shaped (approximately 0.9-1.5Â2.0-2.5 µm). Colonies on R2A agar are white, opaque, smooth, convex and usually 1.0-2.0 mm diameter after 48 h of incubation at 32 C. Growth can be observed aerobically at 10-37 C, with optimal growth at 32-37 C. The pH range for growth is 5.0-9.0, with optimal growth at pH 6.0-7.0. Cells grow optimally in the absence of NaCl, but the type strain can tolerate 1 % (w/v) NaCl. Good growth occurs on R2A agar, but it does not grow on Luria-Bertani, tryptic soy or MacConkey agar. Hydrolysis of Tween 80, starch, casein, gelatin and DNA is negative, but positive with aesculin. Catalase and oxidase reactions are positive, but urease reaction is negative. Nitrate reduction is positive. According to API 20NE and ID 32GN systems, assimilation of D-saccharose, D-glucose, glycogen and 4-nitrophenyl-b-D-galactopyranoside are positive, while assimilation of L-rhamnose, suberic acid, sodium acetate, lactic acid, trisodium citrate, L-proline and 3-hydroxybenzoic acid are negative. As determined by API ZYM tests, esterase lipase (C8), cystine arylamidase, naphtol-AS-BIphosphohydrolase, a-galactosidase, b-galactosidase, a-glucosidase and b-glucosidase activities are present, while b-glucuronidase and N-acetyl-b-glucosamine activities are absent. The predominant isoprenoid quinone is Q-8. The major polar lipids are diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine. The major fatty acids are summed feature 3 (C 16 : 1 !6c and/or C 16 : 1 !7c), summed feature 8 (C 18 : 1 !6c and/or C 18 : 1 !7c) and C 16 : 0 . 
